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_ Timber decay is due largely if not wholly toa naneas Spowth on the 
timber from which it derives food; a warm, moist atmosphere ig-necessary for 
rapid grovtn, ‘The decay is spread from infected timber to. sound timber by 
countless microsconic spores or seeds ziven off by the fyneus growth and carried 
by air currents or by lonz, cottonlike threads, which apr ent from timber to 
timber, s , 


Houlase roads ih most mines in the central coa 21 fields are also re- 
turn aircourses; hence moisture and.termerature conditions are ideal for the 
rapid decey of mine ties and mine timber, Possibly the return air, wnich con- 

" tains a higher percentage of.carbon dioxide then normal outside air, also stim- 
lates’ the groxth of funzi., Those familiar with coal mining have observed the 
more pronounced grovth of funsi and decay of timber in poorly ventilated woried- 
out sections of mincs wnere tne air is moist and where ace the percentage of 
carbon dioxide in the air is considerably above normal, 


Decay of timber is prevented or at least very mach retarded by imprez- 
nation with some substence poisonous to fungi, which prevents or greatly retards 
the development or growth of the spores or seecs, 


The two substences most conronly used in this country for treating 
timber are creosote oil and zinc chloride; each has certain advantages and dis 
advantages, Creosote oil undoubtedly is more toxic to fungus growth than zinc 
chloride, is not water-soluble, and consequently does not leach out of the tim 
ber when subjected to moisture, as zinc chloride does, Freshly treated creo- 
soted timber probably is more inflamnaable than untreated timber or timber treated 
with zinc chloride and is also more expensive than the latter. — 


Creosote irritates the alcin, end many workmen therefore piece to 
handling creosoted timber, This objection, however, is largely overcome by re— 
moving the surplus creosote at the time of treatment and tnen stacking the 
treated timber in open storage piles long enough to allow the volatile oil on 
the outside of the tinber to dvy off or escapes before use, After treated 
1/ The Bureou of Mines will welcome reprintinz of this »aner,. provided that the 

following footnote aclknowledginent is used: "Reprinted from U, S. Bureau 
of Mincs Information Circular 5797." 
2/ Supervising engineer, Ue 8. Bureau of Mines, penceeteee Ind, 
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timber has beon thus stecized it is little if any more inflemuaable than un- 
treated sound timber and ‘much lees pa eaeae than untreated decnyed timber, 


. Zine chloride, althowzh not as toxic as creosote, zives good re- 
sulte, particularly where there is not enough moisture to cause leeching of 
the salt. It does not irritate the skin, is thought to be slightly fire~re- 
 Ssistant, does not discolor the 7208 and may be used where the wood is to be 

ponated, as in surface buildin= 


Tne most sueieenetony and ultimately the cheapest method of apply- 
ing these preservatives is by pressure, the only method that affords uniform 


~~ and maxinnn penetration, 


Several mining companies in Ellinois and Traiena are using treated 


‘-cmine ties and some are using both treated ties and mine timbers with satisfac- 


- tory results, Although treated material has not been used in this. field long 
enough to determine the added lite, the service. records in certain mines in 
the anthracite field of Pennsylvania indicate that an average life of perce 
ee ye ey years may be so ae : 


: ae “Hadivosas are the eo rey of. eepaeed wood in this country; 
some of them date all ties and timber when installed ani keep a service record 
of both treated and untreated material extending. over many years; thus defin- 
ite information is available by which the. aac economic value of wood- 
preservative treatment is revealed, - si , 


Unfortimately the mining orn in ‘the Illinois and Indiana 
field using treated ties and timber did not date them at the time of ‘installe- 
tion and-have made no effort to keep service records similar to those kept by 
the railroad companies: however, they do kiow in general the. replacements 
necessary in sections of track laid on !mowvm dates where ‘both treated and un- 
treated ties. were used and in other sections where only trezted ones were used. 
They also know the number of replacements of untreated timbers set next to 
treated timbers that are still sounds; . t> evidence is conclusively in favor 
of treated mine ties and timber where a life of more than 2 years is desired, 


_ As far as could be learned nese are aie two mines ' ‘in ‘the central 
coal field where ties are treated by dipping. in hot creosote ail in open 
tanks; in neither has the treated material ‘been in service ‘long enough to 
: BovCEmIne, the average | life of the timber SO peosesscd. - = 


* es Other mines “aging peeseaa meterial .are purchasing ties ani timber 
treated with zinc chloride (halt a pound of salt per cubic foot of-tinber) by 
the pressure method in commercial treating plants... One mine, Loweve:', claimed 
thst the chloride leached out of the: ties and timber and did not give nearly 
es good results as creosote; _ consequently it: ‘is ‘how buying creosoted mater 

ial, eS ee in ay oe ee 


At one mine eusosobed ties: -ingtallea at the. shaft ‘bottom at the 
time of development about 15 years ago are still in service, with no replace- 
ments due to decay; apparently they will give several years of additional 
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service, At another mire track laid with treated ties 10 years ago is still 
in service, At still another treated wooden legs and collars have been in 
service 7 years, whereas nearly all untreated legs and collars failed in less 
than 2 years, 


White-oak ties apparently have a longer life than those of other 
hardwoods, and yet untreated they seldom last over 2 years, Untreated ties © 
from some of the cheaper hardwoods sometimes fail in 8 to 10 months, but 
treated ties of the cheaper mixed nardwoods appear to give almost as good ser- 
vice as the more expensive kinds; gwnwood is the most favored because of its 
greater resistance to mechanical wear, Treated pine ties have not proved as 
satisfactory as hardyvood ties because of the lower resistance to mechanical 
wear, . Following the derailment of cars or locomotives, pine ties are usual- 
ly badly cut and splintered from the wheel flanges, while ties of hard or 
tough woods are not demaged greatly. 


The depth of penetration of the preservative varies greatly with 
different woods and processes; in most instances it is largely confined to 
the sapwood, with little penetration of the denser heartwood, Therefore, to 
obtain the maximum service from treated ties the mine.rails must be large 
enough to prevent them from cutting into the ties and breaking through the 
impregnation, as decay will follow in the exposed and untreated wood, The 
same may also be said of mine timber, which if possible should be cut to size 
and framed before treatment; if it connot. be. cut and framed the unimpregnated 
parts of the timber exposed by cutting and fitting into place should be given 
several brush coatings of preservative before the timber is placed and pos- 
sibly afterward also; otherwise these parts will likely decay and the results 
from using treated timber may be disappointing. 


The consensus of oninion as regards treated ties is in favor of 
sawed ties; they are easier to lay and much easier to renew than hewn ties 
and at the same time give a mich better bearing ‘surface for the rails, Hewn 
ties must often be trimmed to give proper bearing for: the rails; if they 
have been treated the trimminz is likely to ruin the value of tne treatment, 


The estimated life of untreated ties was found to range at differ- 
ent mines from 1 to 3 years; doubtless an average life of 2 years would be 
conservative, Although no service records are available in Illinois or Indi- 
ana from which to determine the averaze life of treated mine ties, in one 
mine treated ties have been in service for 15 years without replacement due 
to decay and show every indicstion of giving many years of additional service, 
_In another mine treated ties have been in continual service for 10 years and 
appear to be zood for severel more years of service, An estimated average 
life of 15 years would seem to be conservative in view of the fact that. treat- 
ed timber has been in continuous service for a quarter of a century in certain 
Pennsylvania anthracite mines, - 


fany of the mines Man ents field are . now Nt inboring" the main fiaul- 


age entries with steel railroad rails or steel - I-beams hitched into the ribs. 
Where wooden timber is used anc the life of the places timbered will ‘exceed 
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tr.2 probeble life:of: the witroated timber (in most. instances, about 2 years), 
unquestionably treated timoer is more.economical. 


An advent»sge in tne use of both treated ties and tinber which vill 
offset: the cost of treatment is. that in:most. instances lighter material can be 
used; as a rule henvier timdcr than actually needed. to suprort the load is 
used to Soon eene =n tne weakening of tne timber by decay, 


. The price of treated ties and. timber ‘naturally varies somevhat at 
the different mi:ies because of differences in: freight rates between the mines 
and the treating plents and the éifference in the specifiecaticas of the mater-— 
jal used, The average price at the mine. of treated main-line ties is about 

55 cents, whereas untreated ties of the same size cost appro:: -imetely 30 cents, 
Treated room ties average about 30 cents delivered end untreated room ties, 
about 22 cents delivered, 


The setineces eost per tle in place for. first laying. and for. renew— 
als varies for different mines according +; conditions, The. average cost of 


main-line ties, however, is approximately as.follows: 


first laying — 


Untreated tie......30,30 

Delivery inside.... 93 

Leying end spiking 029 
Cost in place 


_ Replacenent 


Untreated tiesss.<..$0s7 
Delivery. inside.,.s.. 03 
Removing old tie, 


layins: and sricing 
new tie os 65 


c 


90.58 


Treated tie, eee 0,55 


Delivery inside... ,03. 


Laying and spiking ,25 | 
Cost in place. 60.83 


Treated tiee.....90.55 
Delivery inside... 93 
Removing old tie, . 
laying and spiking | 
new tie . 05 
aun 


If the life of an: en eaueee tie is assumed -to: be | ae vears sna a . 
treated tie 15 years, / iranian of an untreated tie would be necessary 


- during the life of a treated ee 


If untrected (ee aeeaced, oe total cost per. eo in 15 years ex- 
clusive of interest charges sould be 80.58: (first cost of leying) plus 7 times 
$0.98 (seplacement cost) or $0.58. plus $6.86 or $7.4, Whereas with treated 
ties the total cost during the 15 years would be the cost of first lay-ag or 
$0.53, a saving per tie during the 15 years of $6.61 or a yoarly saving per 


tie of SO 44: with ties on 1S~inch centers’ 3:5 


20 would be required per mile, 


which would give a yearly saving of. Peevey poe Pe r mile of track, 
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Although the above figures indicate the direct savings that 
might result from the use cf trerted instead of untrested ties, they do 
not. represent the total savings; most of the officials at the mines vi- 
sited called attenticn to the indirect savings that had been made because 
of fewer ehaige accidents, and haul: 7A aetae PEO SpECeTne oo due to 
decayed tics 2 7 : 


- Treated legs end collars used in entry timbering. cost aporoxis 
mately three: tines as much delivered at the mine as untreated ones of . the — 
same size, Tis difference in‘vrice may be reduced sonewhat ‘by the use of | : 
lighter tirbers than could ordinarily be used if they were untreated. © In ap 
spite of this difference in’sirst cost, treated timber will:pay ifthe life 
of the place to be timbered will exceed 2 years (probable life of ‘untreated... 
timber), For example, in a mine where timber sets are composed of t-0 
Gfeot Gaines legs and a 12-foot.coller. the cost of the manent ae and 
treated sets in place will be enroximately as follows: 


Untreated timber ....ee0e$1.00 Treated timber soesenes$3 900 


Delivery inside sececesegee OO. - Delivery inside. ovecvey | 220 
Labor setting pba Oasis 500 Labor SOtting. oaricecees 2,00 
Total cost in place..e33.20 Total cost in gece #3 20 


If the desired life of the sct of timber is. as fn as 5 years 
(assumed life of treated timver), 7 replacements of ‘untreated ‘timber, in 
addition to the original settins, will be neccessary compared with 1 setting 
of treated timber. In the above assumption the cost per set for untreated 
timber vould be at least 8x$3.20=$25, 60 compared with $5. a for. treated 
timber, ae et af 


In addition to direct saving, there will also be considerable in- 
direct saving due to greater safety and fewer delays caused by failure of 
entry timbers these savings cannot be siven in dollars and cents, but un- 
questionably many accidents occur in the replacing of deceyed or decaying 
timbers, In all probability several accidents would occur in &% replace~ 
ments of timber, and such accidents are likely to be serious, 


One Illinois operator vho uses both treated and untreated timber 
has saved considerable by having all his untreated timber vecled in the woods 
before shipment, as peeled untreatod timber is found to nave nearly twice 
the life of unpeeled untreated timber, The cost of peeling is not exces~ 
sive and is nearly covered by decreased freight charzes, 


COLCLUSIONS 


Where the cesired life of ties, timber, or other material as lag- 
ging and cap pieces exceeds tne probable life of the untreated material, 
which in most instances is not over 2 years, a distinct saving in material 
and labor may be expected by vrerervative treatment, as well as indirect 
savings resulting from creater s:fety and 662 ieiency of operation, 
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All treated materiel should be marked with a dated nail giving yeer 
of installation, and a service record should ve kent in order ‘that the coal 
operator wow is @ li lir t+ Imowleage as to the comparative value of different 
kinds of tii * «no uvtlerent kines of preservative. 


wits te information available on the value of preservative treat- 
ment of wood tor surface and un‘erground uses, it is difficuit to understand 
wiy more mine operators have not availed themselves of this opportunity to ef- 
fect a seving in operating costs and simultaneously establish conditions lixke~ 
ly to kring ebout redvced accident occurr-nce in haulage and roof falls. 


‘For additional information on the subject, the operator is referred 
tag | | ake =" = ae ee 


Service Buréau; American Wood Preservers! Agsociation, 
111 West Washirgton Street, 
Chioage,y LL lexe 


> en 


United: States Forest Products Laboratory, - 
Madison, Wis. x ees a 


Bulletin 235, 


‘U.S, Bureau of Mines, 
an C. 


Bulletin 33, | : 
Carnegie Institute of Technology, 
Pittsburgh, Pa, 
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